Here, we set out to construct a 2D radial distribution function, g(r xy ), following Eq. (5) and Eq. (6), for a collection of N rigid spheres of radius R confined in a 2D domain of area A. We begin with the expression for most ordered 2D lattice strictly confined in a plane and then modify it to suit a less stringent, amorphous case in planar morphology.
where g i (r xy ) = Z i δ (r xy − D i ) 2πr n (S2)
Z i (i = 1, 2, ...) are the coordination number of the i-th shell around the sphere at the origin. Z i = 2π n ∞ 0 g i (r xy )r xy dr xy . For an ideally infinite sized crystalline body, the right hand side (RHS) of Eq. (S1) consists of infinite terms.
For a 2D liquid-like (short range order) structure, the g(r xy ), denoted as g SRO (r xy ), is somewhere between the LRO manifested as g LRO (r xy ) and utterly disorder manifested as g(r xy ) = 1 for a gas-like structure. 17, 18, 31 
states that only finite terms are included accounting for finite correlation length and an additional cutoff term (with the subscript "cutoff") is included accounting for the complete disorder. Beyond a cutoff distance (comparable to the correlation length ), D cutoff , the local density is simply replaced with n , i.e., g(r xy ) = 1. In view of the fact that the correlation length spans only over a few immediate neighboring shells the cutoff length D cutoff becomes comparable to a few sphere diameters as is typical for a liquid structure. 26, 31 Next step is to consider the "smearing" of the distribution of spheres in the neighboring shells to account for the scenario shown in Fig.5, i. e., the spheres are allowed to deviate from the 2D close packing in x-y plane or deviate from z = 0 in the z direction. A Gaussian probabilistic function, is used to spread out the Dirac-delta functions to provide definitive distribution of spheres in each shell through the convolution operation as follows. In liquid-like structure, the first coordination shell is less definite, and is located in an annulus representing the probable location of the first coordination shell. .
where the symbol '⊗' denotes the convolution operator in 2D for functions of cylindrically symmetry. P i (r xy ) is the Gaussian probabilistic function defined as
where Λ i is the measure of the spatial spread of the the location of the i-th shell and Λ cutoff the range over which the SRO transits into utterly disorder, i.e., g(r xy ) = 1. 26, 31 The structure factor for the SRO, based on the g SRO (r xy ), upon the Hankel transform of Eq. (6), 42 is expressed as
The gaussian terms account for the positional fluctuations, the analog of the Debye-Waller factor in X-ray diffraction. 17, 18 13/13
